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^ttT^T-fS.. *nFtfel.3-'<>**?:n> (450g) © h (1, 200ml )i£?£$:0 
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3WT«$:^U £jS«&? l frfPU *(1,200»1).-C^**tt« , *€:ffvv 
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GC/MS(m/e); 166(M+), 123, 109, 107, 81, 67, 55, 43 

NMR [8(CDC1 3 )] ; 5.55(1H, m) , 5.46(1H, m) , 2.54-2.45(lH, m) , 2.29(lH,d) 
, 2.20(3H,s), 2.02-1.94(lH,m) , 1.72-1. 64 (lH,m) , 0.98(3H,s) ,0.92(3H,s) ,0. 
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[0 0 2 8] 

MMM 1 {2,6,6- h U *^;]/-2-i/?U'\3r J Z-)\s*?')V>r h>(lb);|3J:tJf2,6 
,6-h 'j^fM-i/^DA^ft-n/^fM h>(lc)©^^-l} 
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^(n.2g)$:#fe 0 ^n^^^^if>mmmvm^v2,6,6-hv ^^jvs-i/^u 

A^t-^/^f;i/^h>(la):(10.551), 2,6,6-hV t^JV^-i/PU^IZ—A, 
*3-)V>r h>(lb):(88.33023<fct*2,6,6-h U 9 W\*1Z — JV^^Jl 

T by(lc):(1.2%)<Dm^m : 8.1g { (b. P .50-5ir;/133Pa(ltor)) 
[0 0 3 0] 

2,6,6- h V *?-)\s-2-i/>; W\3r-Z—J]s*?-;V>r hXl^^GC/MST 1 -^- 

GC/MS(m/e);166(M+), 123,109,95,81, 67,43 
2,6,6-h U O'Vdr-fex;!/;*^;!^ h^U^CAGC/MS^-*- 

GC/MS (m/e); 166 (M+) ,151, 123,109,95,91,81, 67,43 
[0 0 3 1] 
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fi£fh 3>-5=>1J— , iif$#£<Z>oV*£500ml<mP:7^*:a{CMfg^tfJ, # 
#M 1 T'^Lfe2,6,6-h U *^;i/-3— ^O^i^;!/*^;^ h >(la) (lOOg 
)&£Tf'rh s 7^uyyv *^;i/:n-^Mi50mi)£j;tft-:/h3f^ 
^A(25g)i:-xh^-n-^;i/T> ; E— ^A^nv-r F(2g)SrA*u Jt#T> 

175*CT?4^^SlSSi±fc„ r©l$j&T*,£^©1f >:/y ^{'D? 
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^)i>r h>(ib)^6i%^«kr)t2,6,6-h y ^^^-l-i/^u^-^—jv^^jv^r h 
y ( i c) &±27% © & o £ o 

[0 0 3 2] 

^©i^itLPfl^U @#93.5g£#£ 0 r ©@#£«i&a£fc200©cZ> 

s\*-t-)]/*^)\str h>(lb)42g (b.p.70lC/5tor) £ a £ 1^2,6,6- h 

U ^ ^D/\^rirn;i/^^;i/^h> (lc)24g {b.p^l'C/GSSPaCStor)} £ % 

[0 0 3 3] 

Mmms {2,6,6-hU *?-)V-2-*;>? n^-fen/l/^/l/^r h>(lb);JS J:tK2,6 
,6- h U ^ ^ n /s^r-fen;!/^ N > (lc) <Z)-£-j£-3} 

iS^fh 3>f>t- ^ it##g(Z>oV^2.,000mltf>4 P^^X nfC^^^^tf 1 
, 1 t'^bfc2,6,6-h'J *^;i/-3-$/? W\*-te—)V*^)]/'r h>(100g 

) £ «k ZfV* *fr7s )V 7 * 3f 1J->f K (1 ,500ml) ^3 <fc Zft-Zf (35g) & 

V**U mWT. 1001C 4 B£imMJ& ^©^T'SiS^fO^V^U^yS: 
3if 0 7 h ^7 7 >f - t'M b fegS, M02,6,6-hU^f;i/-3-^ 

^n^\^-fen;i/^^-;i/>?r h>(ia)«4%i:^»;. ^l/fc2,6,6-h'j ^f;i/-2-i/ 
^n^\^r-fe^;i/^^;i/>?r h>(ib) £2,6,6- h V ^^-Ji-i-ty^ u^±—;v^^ . 

JV>T V > (lc) <Z>M/&&64%/32%^& o fee 
[0 0 3 4] 

tC h;i/n:>(150ml) ^ J; ^(250011 )$riHx.^^L, £ £ iC^tlck&TK (250m 
5SU 2,6,6- h y ;* ^ ;i/-2- S/^n/\^-fe^;i/^^;i/>5rhXlb)fej:tJ t 2,6,6-h 

U ^^-l-S/^n^-fe— ;i/*^;b>r h> (lc) ©ig|i^(i05g) £#£ 0 rti 
£*^i£>alMtgT*af^b2,6,6-t> y ^^;i/-2-i/^n/\dp-fe^;i/^^;i/>?r h 

> (lb) £2,6,6- h 'J *^/I/-l-S/*a"v3rir — ;i/*3^>>r h>(lc)tCDiB^* ( 
j!fi/?£Jfc : (lb)/(lc) =63%/34%) 85. 5g {(b.p.50-55t;/133Pa(ltor)) £#fc 0 
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{2,6,6- h V ^^JV-2-tyi7U^iE—?V^^-;V^r h>(lb)feJ:tJC2 f 6 

T*^l/t2,6,6-b U A-S-^^D's^-fe-;!/^^;!/^ h>(la) (10 
g)^J;tJ t h;i/n:>'(iooml)fe J:t) ^ p-^;I/x>^;l//}^>^(2g)$:V^tl. jf?#T> 175 
TCT*6B#imM/S3-it<5o f>^'J>^:J:5^^D-7b^7^-t0^ 
^ Mi|Sf-<Z)2,6,6-h U ot^;i/-3-^^n/\^-fe— ;i/^^;iy/r b>(la)«17l 2,6, 
6- h U * ^;i/-2-S/ 9W\3<-£ ~)V ;* h > (lb) #56. 5JGi3 J: #2 , 6 ,6- h y * 

*J\z-\-*/9 n^fe^^W h>(lc)^26.5X©^T'feofe. 
[0 0 3 6] 

S/S%lC7K(50ml)SriDA7K^Mt. $ £IC, 5XS»^- h U *i»*»*(50«l) 
.ftffDJMfc* (50ml) T?jfc8i#ift&*?VV W&ttfc h;i/X>*g?ft<B h;i/X>£x 
>tsKl/-*-T?«sU *lift»(10.3g)£#fc o 3til:^7>ff>I^tIf 
1,2,6,6- b y v\*e-t=-jn,*m>r h>(i6%) £2,6,6- h y 

-2-5/*n'\#/fex/l/*^/l/4rh> (lb) (5750 J: #2,6,6- h U 
nA^t-^fMh> (lc) (27X)©^-^-%7.4g {(b.p^g-SSr/lSSPadtor 

[0 0 3 7] 

ffcx^;i/ (30. Og) V*** $/ A (5.9g) H e>60ml©^ h5bKn75 > 
j|LfcXf;i/-7^^^7^7*DV>f Kfflf b7t FD77>M (82ml) 
T. a^L&jyfe, ZltllC, H-ilW-l) >(23.8g)&70ml6D h/bX>fcl$8# 

3cD«te)icLT«TfeJcf^ofe^l:N-^^;i/rxy >v***>> 
* SrSSio-isx: jcfii-b, £ n»c^i6« 2 -e-a-ffc b £2 ,6 ,6- by* ^;i/-2- 

i/^n/\^p-fex;i/^^;i/>7-hXlb)(37g)(Dh;i/X> (37ml) ^?gS:30^"e?iT 

U 3 ^ic30^^^Tfi^i-So # ic r ir h7;i/ft F (14. 6g) <d b;i/x>(i5 

ml)^$:-10-15t:T*30^T^TL, i&T#ST^2 blZ90ftffi&W U 
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-(2,6,6- h y ^^;i/-2-$/^D^\^r-fe^;i/)-4-^-dpy^^>-2->r-;i/} © h;i/:n 
/SlCj: y£j**r**«:#«U J»*SiS&^<SS*fc. £j£«*C50«l©:!K£aD;*. 

©2§*T?^^U a-^*VX3> {b.p.l05-106°C/160Pa(1.2tor)} £31g#;t 0 
[0 0 3 9] 

MMM 2 ^^-^bfe2,6,6- h y * 1 -*/ # u ^-ju^r h > (lc) 
(l8.5g)£Mw ##«2 t^^ttlc^/S (-f-^T*U/2(Z)^^r-;i/) /s 
{b.p.H0-112 , C/160Pa(1.2tor)} £l3.7g#£ 0 
[0 0 4 0] 

{2,6,6-h y ^^;i/-2e/^n^^r-fen;i/^^;i/^r h >(lb)££tf2,6, 
#Mi T^bfc2,6,6-h y ^^;i/-3-i/^n/\dp-fen;i/^^;v^ h>(iOg)fe«fc 

tf* N^ri/^y ^A(2.5g), ^^^;i/^.;i/7>f dr-»f-f F (30ml) £ J; 

y h ^7 7 >f -T'OMffloraSf Mi: IT n Kf ^> > (3g) £A*u 

120rT*2^30^M^5b^ o M/S^S^-e^SU if h??7 4 - 

-e^flr L fc^m, M$4©2,6,6- h y * ^;i/-3—> * n ^-fe— h > &4 

.41*??* »J % ^Lfe2,6,6-h y ^^^^-^^n^x^iz— ;i/^^>«/>7- h>^69.8 

%fe <fct>*2,6,6-h y n^-^-fe— ;i/*^;i/>r h>tt25.8%©^fl^-e 

[0 04 1] 

HifeM6 {2,6,6-h y ;*^;i/-2^n^=*izri;t/*^;i/>r h >(ib) ^3^-^2,6, 
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6- h y * * □ /\3p ^;i/>r h > (ic) 6 } 

tf* h^r^h U ^A(2.5g) % i/^f^7*WK (30ml) 

n^h^^>f -T-©##M©ftg|$^%«£LTS/*n K5=#> (3g) £A*i 
, 140-145TC^5l$ISiRj£;*««:fe. SMS:fit«l, ^^n7h^7^ 

49.2%£ £#2,6,6-1- V W\*1Z-K*?-JU>r h > 1*21.9% 

sre&ofco *feJ:fa3S©^^;^^r h>^%ii©iR*«7.3gi:Mm^nfco 

[0 0 4 2] 

^6£#I7 {2,6,6-h y ^^;i/-2i/^ n/\^r-fen;i/^^;i//r h>(ib)^j;rjJ2,6, 
6- h y ^ ^ n ^\^pi?n;i/^ ^;i/^r h >(ic) 7 } 

M££#K ^^©OV^100mlmn:7^;*:=IlC^3fHlC^cK # 

mm 1 L £2,6,6- h y *^;i/-3-S/# n^\^r-fen;i/^^;i/^r h >(10g);fc J: 

h 'J ^A(2.5g), i/'^ 7* dr-9--r F (30ml) &£Z$jt]'X 
^nYh^77^f-T'C!)MM©fia5gMIi:bt^^nKf*> (3g) 

n, 120^^4 mmftfci&ztt* fijstt«r»8sT?*ysu is^tu^hif^-? 

>te52.3%*e& y, £j&b£:2,6,6-h y *^/l/-2-*/* Us\*c*.—)V*?->\s>T h> 
^32.9%^3J;tJf2,6,6-h y M-J/^nA^t-^^f M h > &14.8%<Z> 

[0 0 4 3] 

HS6M8 {2,6,6-h y ^^;b-2S/^ n^^r-fen;i/^^;v>!r hXlb)^ £#2,6, 
6- h y ^ f ^ n t-;i/^ f ;i/^r h > (lc) 

#M l T?^Lfc2,6,6- h y ^^;i/-3-$/^ n^\^-fe^;i/^^;i/^ h > (I0g)£ <fc 

tFxb^i/th'J «7A(2.5g), i>^f^;i/7^^K (30ml) fc£#^^^ 

nv h^57>f - l/Ti/i' n Kf (3g) £A*i 



1 4 
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<< -T'ftffiLfcffim. Mn<D2,6,6-b V *^)l-3-is>7U'\*±—>V*?-)l'r h 
>&34. 7% ^Lfe2,6,6-h 'J ;i/-2-i/^n^t->«/^f M h> 

#45 . 4% £ <k #2 ,6 , 6- h V * i/ V U ^ 3f -fe — ;i/ ^ A/^T h > tel9. 9% <D 

[0 0 4 4] 

mtfoms {2,6,6-bV**JV-2i/9W\*r1Z-fr*^)V>r h >(lb)^J:^2,6, 

6- h'J ^^^-l-i/^n^^r-fe^A^^;!/^ h>(lc)0M-9} 

M^ft, ^#S£©OV^100ml(Z)4n:7^X:2lC^fgiMt^ # 

T*&mLt~2,6,6-bV *?-)V-3-i/ ? Us\3r-t— h XlOgK t- 
^h^ri/U^^A(2.5g), ^^.^;i/T-fe^^K (30ml) J:tf;*fX ? D V h 

7- f-T*©Ml0WOTtSt LTi/?D Ff*> (3g) £A*l> 140-145 
X:T'6^im^fS$i±fe 0 SMSf^ffiil, A'X?D7h^77Y-T^ 
*rbfcj|§ai, ^©2,6,6- h y ^^;i/-3-S/^n^\^p-fe-;i/>i^;i/^ h>»30.2% 
T&y, ^^b}t2,6,6-h U ^^;i/-2-t/^ n^\^r^n;i/^^;i/>!r h>^42.5% 
33 <fctf2,6,6- h y *^;i/-l-$/? n/\^-fen;i/^^;i//r h >&27.3%<D$Bf&"e& 
ofc D ^fc±SB3S®^^;i/>?rh>?S-^#»«5.3gi:^£ffi$tifc 0 

[0 0 4 5] 

HJiMl 0 {2,6,6-b V *?-)\/-2*/? U'\3r11—JV*3 L JV>r b>(lh)3S£X$2, 
6,6- h y *^;i/-l—>? W^Hrt—fy^^n/T b>(lc)tf>£-j&-10} 

fiStf. n^-?^^-, ii^©OV^^100ml(D4P>'^XZI{C^^cfi, # 

#M 1 T*-£/& L £2,6,6- h y * ^;i/-3—> # n ^iz—ju* t-jvt h > (10g) 33 £ 
tfijcBMb^U ^A(2.5g). ^^^^^A^^^r-^^ K (30ml) 33 £ tftf;* * n V 
h^9:7-r -T*G)^*fM©l^^m^K^bT^^n (3g) £A*U 17 

o-i90Tc*e6^wsiS3*fe- Rmm^mx-mmv. ^^vh^7>f- 

-e^#fbfcM^, ig^(Z)2,6,6-h y ^^;i/-3-i/^n^\^-fe^;i/^^;i/^r byite 

7.556T-&IK £f£Lfc2,6,6-h U ;* ^;i/-2—> # □ /\3f -fe ^;i/>?r h >#20. 

i%33 <fc #2,6, 6-b y *^;i/-i-^* n/\^p-fe^;i/^^;i/>?r h>tti2. 4%<oj|flJ«7* 
&o£ 0 *fe_hfB3S©^^;i/^r h>?g-a-%tt4.3gi:mm^tifeo 
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[0 0 4 6] 

mmmi i {2,6,6- mj *^)\s-2i/vu^*ii-)\,*^)\,^vy<Mi£&T$2, 

6,6- h y **j]s-i-i/?w\*iz—;i*^;i,Jr h >(ic)<z>-a-j£-ii} 

%M 1 T -£f& L tz. 2 , 6 , 6- h y j* ^ ;i/ -3- */ * n 'V 3r "fe - JU * * JU >T V X 1 Og) £ <fe 
tt-TY y F(3.5g), S/^D^S/^y^ > (20ml) £J; 

t?^^nyh^7>f-tcDM^ffirta5t¥Mi:L/t^^n F^*> (3g 

) &a*i> i25-i35rT*3Bm,5£S3i*:fco Rmm^nmr-mmv. ^^n?b 

^ 7 >f -T*##fb M^©2,6,6-h y *7-;i-3-i/?W\*c1Z—}V*?- 

h>tt25.5«7?«>U, ^^L/fe2,6,6-h y ^^;i/-2-i/^D/\^ir^;i/^^;i/ 
b>^48.6%^3 j;t>*2,6,6-h y ^^;i/-l—>^ n'V^r-fe^;!/^^-;!/^ h>tt25. 
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